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(54) CONJUGATE FIBRES 
i v» (71) ASAHI KASEI KOGYO KABUSHIKI KAISHA of No ^ i 

of ,wTT, c ° m P° nem u conjugate filaments obtained by eccentric connate spinnin- 
°I iaore synthetic polymer components having different shrinkabitities are wefi 

or" Z nnl^T 1 " 65 1,1 UnUed S ™* S . Palmt No - " 2 > 931 > 091 conjugate sp?„nln" 
kL P°J>-condensate components having different shrinkages in sheathcore or side- 
by.side relationship is described. Such filaments, when under shrinking conditions in 
the substantial absence of tension, form spiral crimps and the number of wimp ? per 
Zemf SuH S 3 • ircCt relati0I l sl li P with me difference in sl.rinkageTbeLeen^com- 
Cl tir PS 3 h U . scfu, . bcca " sc *ey give the fibres and materials formed 
therefrom, bu kiness and elasticity. However, such two component fibres have a 

f£?^ ed ^ t0 J 0Tm "t"?* against ^straining loads fas can be .seen^n woven 
l-nt d ^ hen 5 eat - set ! he | r crimpability is markedly reduced and their apparent 
^SLST? 86 !S decreased -. In our Patent No. 1,200,134 we have described and 
Jaimed two component conjugate filaments, one component of which is a poly- 
ethylene terephthalate polymer and the other component is composed of polyethylene 
diphenoxyethane-4,4'-dicarboxylate. F yuiycuiyicnc 

The conjugate fibres of the present invention comprise two components, one of 
which (hereinafter referred to as PEP) contains polyeth V lene-l,2-diphenoxyethane-4 4'- 
dicarboxylate as its major component and the other (hereinafter referred to as PET") 
contains, as major component, polyethylene terephthalate; the shrinkage of the PEP 
component when treated with boiling being kept to less than 8% of that of the non- 
treated stretched fibres, if necessary substantially zero; the PET component is made 
to shrink to a greater extent than the PEP component under crimp-developing condi- 
tions and the PE1 component is arranged so as to occupy the inside of the spiral 
curls in the crimped state. The fibre possesses a maximum thermal stress of more than 
50 mg/d if the requirements Anpjj^O.ie and An PKT <inp E1 ,-0.2 are satisfied where- 
in Anpp and An PEr are the birefringences of the PEP and the PET respectively The 
term "polyethylene-U-diphenoxyethane-4,4'-dicarboxvlate CPEP)" as used herein is 
intended to refer to a polymer component containing 75^. bv weight or more of repeat- 
ing structural units of the formula ' «-ycai 



II 



0 



~ C ~ < O^ 0c H2. CH 2 0-sQ^C-0CH 2 . CH 2 0- 

Thus the PEP may be c copolyester containing up to 25% by weight of a -lvcol 
^1^T^ thyI ? nC 6,yC01 ^ 1 dl ' et u hvIenc tfyed, tetramcthylene glycol orfSSrfjS! 
glycol The polymer may also be a copolyester containing up to 25% by wLht 
a . dicarboxyhc acid other than l,2-bis(p.carboxv P henox;) ethane e g ^ he^Ty ovl 
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« ^ny P s32e^l±rtr a C ^ iUga,e ^' nneret and arc thc " «™™» »P- There 
type™ s^eTy-sMe tJSSto^SfS^^ ,° f < typicaI sh ^»h-cor C 

shown in Figure 5«, £o wlymers A ^^—^ ? d 5a l n 1,16 a PP a ™»* 
5 after passing through resrectiT ™£ • f . C dls ' nbutcd 10 each spinning liole 

conjugated «Tm&S^l l T^^ *■ a " d 2 i? d arc lh «eafter joined and 5 
show! in Figure 1Tf£u« P T c ° n,ugate fibres havin S 1116 cross-section 

B are SiSTS coniu-ated 2 ??? * shc » th " co " W» spinneret. Polymers A and 

in tnl! 10 wound - u P .""stretched filaments obtained from the spinnerets are stretched 15 

or h«er a Ff 1 ruri , ? g ,, a *'? ' °V1 P '' n and « hcaung medium such afsteam 
c, JI t g e 1 shows P refcrr ed limits within which the strctchine ratio and the 

20 n^S"? temperature may vary in the production of a 1 : 1 polyetiTykne terephtbala* 

Kf^^^^^-^nM^icaAoitylate fibre and from it ran ?e seen 20 

*2L ^or 1CSS ^ an I 5 "f 16 ? at 60 ° C ' ,ess * an 4 tfow at 80°C less than 4 5 
times at 100°C, and less than 5 times at 12CPC, etc. are preferable because the hnil 

Z^V, ?^ 50 f th ° V F iS kept ,0W in th « e «ngeS*Sfo be noted 
25 hStedltereto. 18 ° * °™ P ' ^ thC mStn0d ° f the present inventit,n *™ 

conditions 1 An ™ bir ^«"Sences of the two components may satisfy the ^ 

5 5 riSS? nt J&'£ 3 t An 1 . ET <An, EI _0.02, it is necessary to stretch more than 
TK-T r 2 Q more u than 2 times « 80°C and more than 1.5 times at 100°C 

In contrast to the conventional spinning and stretching of PEP or PET alone in 
which the range of suitable conditions is relatively narrow and the conditions for good 
spinning and stretching have to he strictly and closely regulated in order to produce 3* 
uniform nbres, the spinning and stretching conditions for the conjugate fibres of the 
present invention can be considerably widened. 

For example, in Japanese Patent Publication No. 21, 815/1961, it is indicated 
that a suitable temperature range for stretching PET filaments is from 80°C to 125°C 

British Specification No. 1,046,069, it is stated that PEP filaments are stretched from 
•if "P* 8 * a ? d m British s P eci ^cation 1,047,978, two stage stretching is des- 

cribed. Thus it can be seen that both components of the conjugate fibres of the inven- 
tion have narrow spinning and stretching conditions. However, when the two com- 
4!> ponents are conjugate spun, far wider stretching conditions arc possible and thus the 45 
generally preferred higher stretching is obtainable. 

The relationship between stretching ratio and boiling water shrinkage of a PEP 
component at the time of stretching at various temperatures using non-stretched 
filaments of side-by-side type conjugate fibres obtained by spinning PET (reduced 
50 viscosity of 0.19) and PEP (reduced viscosity of 0.75) is shown in Figure 2. As will 50 
be seen, it is desirable to employ a relatively high temperature, especially a tempera- 
ture above 80°C, preferably above 90*C, in order to reduce the shrinkage of PEP 
component to below 8% in the case of non-heat-treated stretched filaments subjected 
to heat treatment. The present conjugate fibres may be readily stretched at tempera- 
ures above 125 °C, which is surprisingly high above the previously proposed stretch- 55 
1 w£ em r£ r £ tUreS Producing conjugate fibres having good crimps. The shrinkages 
ZL 5f component of the conjugate fibres were measured from the difference 

SSSt^f imSr f I fibres ™ dcr t a i oa d of 500 mg/d, before and after the 
treatment at 100°G for one hour under no load. 

60 J ^Jn iT CSS S Xy i in *?/ C 2& sa ? ^ bres 0f ^ present inven »"on that the relations 60 

u PF ^u - 6 u An rET<(APEP— 0.2) be satisfied and that the PET component 
77L S »£$ m0re th3n ? e ? EP com P°nent under the crimp developing conditions 
and the PET component be situated in the inside of the curves in the crimped fibres 
(Figures 7a— 7c). Conjugate fibres satisfying these requirements retain the high 

65 Young's modulus and high recovery properties of the PET. g 65 
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. „„„ Example 1 

of n „,L' aVlnS 3 reduCCd v,sco . sil >' of 0-75 and a PET having a reduced viscositv 
1 ^ Uenl containing any co-polymers were conjugate spun Z Sd£ 

rin&> h„lJ ? n T ^ C 35 \ !,e c °nvcniionaI process. The spinneret had 10 5 

• / u 03 P™ d,ameler a «d the spinning temperature, the temperature o" 
cooling air and the take up speed were ">80°C ->nor «nn .»/ • lcm P cratu . r , ' 

The resultant unstretched filaments wer^ siretSei at l^C ?S A fc'r£ ?PCC ■ ^ y J 

10 ?fi~? *5 OTniUSatC ° f 30 : / 10 SSS and' tvfngVn P ? of Ss"E! 

of 0.1/5, and a maximum thermal stress of "5 nWd Tl«- pfp i wr * 

ponents had boiling water shrinkages of 4- and I 9.2% JesSuvelv The fib™ hT" 10 
^ a ^ f V" B/d> 3n , el ° n Satio„%f 15%; and a V, US SngmtWr^ovet ^ 
S ^" ,, f l - t . rcatcd ,. at 160 ° C for 30 mi ™ under a load of I m°/d I Slnbres 
developed good crimps having a crimping grade of 15%, a crimo numhV of ?? ™ 

Sde'S £ CrimP daSU "f y ° f 89 * l5ese fibrcs * PET ^mponem occupied ?he 15 
ins.de of the curves in the enmps, giving the fibres a stiff handle. The qu "litv of nlain 

conjugate fibres had An^r of 0.14 and An PEr of 0.10 (case 1) and An— of T 175 
0.16 (case 2), and a thermal stress of 42 mg/d (case 1] ^ and 45 mgjd 

lS5r\f5? ,CCtCd i!° CF m P- d r e,opin ^ Treatmcnt u " der a load of 3 rngM at 
160 C for 30 minutes, the crimp developing property as reduced and a crimen- 
25 degree of less than 5% was obtained in both cases (1) and (2). crimping ^_ 

Example 2 

nf O nnH fS 1 !? Polyethylene xerephthalate only and having a reduced viscositv 
of 0 81 and a PEP having a reduced viscosity of 0.85 and containing S mol <tf of 
30 S 3 ^^ r° suc "^c acid we conjugate spun using the sheath-core type spinneret 
30 shown in Figure 6a. The spinneret had 10 holes of 0.3 mm diameter, the ?ake up 30 
bpeed was 900m/min and the conjugate ratio of PEP to PET was 1 : 1 Unstretched 
™. h . avin S c thl ? component as core, were obtained. The unstretched fibres were 
stretched to 3.5 times their original length in a first stretching step at 130°C and then 
3L C: ™ 6 SeC °. nd cont * nuous stretching step at 130°C to give good conjugate 
35 fibres having a maximum thermal stress of 550 mg/d. The PEP and PET com- 

§?2?Jn «f d b0iI ' n e ^ Vater shrinka S e of 6 - 5 % 9.5% respectively. These fibres of 
25d/10 filaments had An^ F of 0.207 and An PEP of 0.171 a tenacity of 5.1 g/d, an 
elongation of 9.2%, a Young's modulus of 112 g/d and an elongation recovery after 
5 strain, in terms of the instant recovering property, of 96% and, in terms of the 
40 delayed recovering property, of 100% . 

i - I h u o*^ WCre fctt-tow** al 160 °C for 30 min. to give conjugate fibres in 
which the PET core component was situated on the inside of the spirals. The crimping 
grades measured, varying the load imparted upon the conjugate fibres during heat- 
treatment, are shown in Table 2. As apparent from the table, the crimpine grade 
45 vanes according to the tension during heat-treatment. 



TABLE 2 

load (mg/d) during 0 0.5 1 3 

heat-treatment at 160°C 

crimping grade (%.) 420 52 31 21 
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50 Comparative Example 50 

A PEP having a reduced viscosity of 0.75 and containing 5 mol % of copoly- 
menzed polyethylene glycol (molecular weight 1,000) and a PET having a reduced 
viscosity of 0.8 were conjugate spun as described in Example 1 to give unstretched 
fibres which were stretched by 4.5 times at 140°C. The PEP component had a boiling 
55 water shrinkage of 12% and crimped fibres obtained by heat-treating at 160°C for *55 
? n VS^ tCS the PET com P° nent on the outside of the spirals and had a An Pnr 
of 0.197, a AHpm of 0.161 and a maximal thermal stress of 150 mg/d. The fibrcs 
had a tenacity of 4.2 g/d, an elongation of 25%, instant and delayed recovering 
,^ 0pe ,^ eS H H i T 3% eIon S ation of 71% and 91%, respectively, a Young's modulus of 
60 42 g/d and there was no feeling of stiffness in the handle of the fibres. The crimping 60 
characteristics of the crimped fibres were crimping grade 52% number of crimps 6.3 
cm., and crimp elasticity 65%. 
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STRETCHING RANGE OF PET 
SHOWN IN JAPANESE PATENT 
(PUBLICATION NO.2I0I5/I96I 
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